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The instruments described below were designed for control and autwumatic
regulation ‘of technolagical processes in the food industry but can also be uti-
lized by other industries. They were developed by the Central Scientific Re-
search Laboratory for Testing arnl Measuring Instruzents and are being serially
1(:rodncet)1 by the Moscow Experimental Factory for Control-Measuring Instruments

Moskip).

POTERT INMETERS

Type P-h

The P-U potentiomester is used in laboratory work for determining pH values
(0-13) in scid and alkali solutions. With ambient temperature of 15 - 25 degrees
and relative humidity of 40 - 60 percent, its exror does not exceed + one milli-
volt, which correspounds to 0.02 pH.

It is utilized in conjunction with calomel and platinum electrod2s and
measures the potential. difference vhose value depends on the concentration of
Hydrogen ions on the submerged electrodes.

Tlie potentiometer coneists of a number of fixed and variable resistors (in-
cluding a rheostat and a rheochord) ; Gry cell, Weston normal cell, and a zero-
galvancmeter {one degree £= 10-6. umperes). .

During tests, the dry ce.l is calibrated against the normal cell aud then
balanced s~ainst the emf in tke solution. Readings are *aken from the scale on
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the i'heoéhoré. '(orie divigion cqﬁaie one millivolt'.)‘ which 18 also ahuntéa by a
calibrated resistor. Graphs are provided for converting the readings from
millivolts into pH values and for temperature corrections of the test solution.

Type P-5

The P-5 potentiometer (pH meter) is intended for direct use in production.
Designed by N. A. Sbibko, it 1z a more elaborate version »f Type P-4. Keadings
in millivolts or irn pH units (0-13) are given on the same scale. The pver-all
error is _-_;f- 5 millivolts, which corresponds 4¢ O.1 pH. The basic parts include
2 normal cell, battery, and gslvanometer mounted in a case 263 x 180 x 118

millimeters.

The electric cirsuit consists of the following four independent sections:
{1) for calibration sgainst the normal cell, (2) for measuring pH with a quin-
bydrone electrode, {(3) for measuring pH with an antimony elactrode, and (4) for
measuring in millivolts.

The use of an antimony electrode for reading pH values directly has .
following decisive advantagea over other types: (a) it replaces expensive plati- -
nom electrodes; (b) the procedure does not require the addition of quinhydrone, ;
hydrogen, or any other substance into the test solutionm; (¢) it can be used for ‘
solutions in which s plavinum electrode is subject to "polsoning™; and {d) it
possesses great durability contraasted with platinum.

Glass electrodes are used in solutions in which platinum (guinhydrone) and
antimony electrodes would be "poimoned,” and also in cases where exact meagure-
ments are required for medis with high resistance in currvent-conducting solutions.

Type 1F-3

The LP-3 vacuum-tube potentiometer with glass electrodes operates on 0.00002
milliamperes in the electrode circuit, thereby preventing electrode polarization.
Designed by B. A. Shibko, it utilizes a 2-tube DC amplifier, with a directly- P
heated pentode and triode, for amplifying the current.

The apparatus can be used for measuring pH values in all solutions with glass,
antimony, platinum, hydrogen, and guinhydrone electrodes. The same scale gives
readings in milldivolts and in pH. Temperature correction of the test solution
i8 provided for. Its maximum error from 0-1,300 millivolts, or 0O-13 pH, is+0.1,
while the error for readings from 0-8 pH does not exceed 0.03 pH.

The potentiometer section of the instrument provides for three typer of
measurenents of hydrogen-ion concentration: in pius millivolts, in minus milli-
volts, and in pH. In all three cases the voltage of a dry cell 1s calibrated
against s normal cell, usir g a galvanometer to obtain a balarce. This voltage
48 then applied against the voltage across the electrodes and a balance is again
schieved by adjusting a rheochord which indicatee the desired reading.

Rheostats are used to compensate for temperature of test solution and any
asymmetry of the glass electrodes. The amplifier uses 3-rolt, 15-volt, and 22-volt
batteries. Grid bias ad ustment on the pentode arid is used for zeroing the

gelvanometer.

The instrument is equipped with calomel electrodes paired with platinum and
glass electroder for large and small volumes, sud also with combination electrodes
containing glass and calomel electrodes for small volumes. The glass electrodes
require special care since the glass-wall thickness is 0.03-0.05 millimeters.
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The diel’kometer instrumenis manufactured by the Moskip factory operate on
the rinciple of differences in dlelectric coefficients of dry substences and
water, The molsture content of a subatance ls determined indirectly b~ msasuring
the capecitance of & condenser vhose dielectris is the substance itsoclf.

Hygroasster WN-2

This hygromster is used for detsrmining the melstwre content (5-15 percent
range) of free-flovwing, but not powdery, food prodvets (grain, etc.) which de
not contain salis or electrolytes, Its maximum error does net exceed + one per-
cant,

The eguimment ~mmeista essentially of a high-frequency oscillator (110- or IR
220-volt supply through & siabilizer), and an inductively coupled resonant re- e s
ceiving oironit. The condenser-transmitter consiste of two comcentrically T
pisced cylinders whoee intervening gap is the vorking spsce of the condenser.

To determine the moisture content of any subetence, it ie first necessary
to plot & calidbration curve from readings for gseveral semples whose moisture
centent is Jnown beforehand.

Hypremetor V-3

This instrument, designed by S. A. Tevetnov, is also used for messuring
the moieture content of free-flowing substances in the £-25 percesnt molsture
range, with an accuracy of 4+ 0.5 percent.

It operates on the principle of voltage rssonancs, using half of the
resonance ourve. The power supply operates on a 110-220 volt AC source and in-
cludes a 6C5 kenotron rectifier and a voltiage stabilizer. For battery use, the
ractifier unit is cut off. The measuring range is divided into thrae parts
to sesure greater accuravy &nd »qual gensliiviiy for all readings.

The instrument incorporates a beati-frequency self-excited oscillator using
a 6C5 tube with plate-grid inductive coupling. This circuit is capacitively
coupled to a measuring circut ccnesisting of an inductance and several con-
densers comnected in parallel (range switching, calibrating, and the condenser-
transmitter which is filled with the tested eubstance),

*

During operation, the measuring ciroult is tuned olose to the beat frequen-
oy in such a manner that the voltage across the tuned circuit increases along
a linear portion of the resonance curve as the capacitance of the condenser-
tranmitter increasds. This voltage is then applied to the grid of a VIVM
(vacum-tube volimeter) which also uses a 605 tube. A feedback circuit is in-
ocluded in the VIWM to minimize the effecte of supply voltage fluctuations.

i The VIVN tube i3 normally out off through cathode bias. With the condenser-
. tranmitter empty, the voltage applied to the VIV tube is insufficient to over-
L come this bilas. As the trensmitter capacitance incresses, the voltage de-
- velopod in lhe measuring ciicuii {aud applied io ihe VIVA iube grid) overcomss
. the dias, csusing a plate current to flov. The moleture content of the tested
substance can taen be obiained from the plate ourreat readings.

Hygrometer VM-1

This inetrument is designed for laboratory conditions to determine the mois-
ture content (10-19 percent range) of fres-flowing substances by their elec-
4rical resistance. It can be used for various substances which have a well-defined
realationship between their electrical resistance and moietwre content.
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The tranemitiing elemenl of "the apparatus couslsts of tWwo grooved rollers
seperated by a variable gap (0.5 to 2-3 millimeters), one of ¥hich is driven
at 30-32 rm by an electric motor (0.25 kilowatt or larger) and suitablo gear
box, whils the other roller rotates in the opposite direction throwugh colesive
action of the material psssing through, If thise cohesion i3 not sufflclent at
the start, the roller may be rotated by a sypecial knob provided for this pur-
poss, until the apparatus functions properly. Sorapers are also provided cn the
lower sids to kaep the rollers clean, and organic glaeg sections are installed
. fagilitate observa’lons of the test run. The sotion of the metallic rollers
ac:ures uniform results independent of the gramular composition of the gubstance.
The gap may be varisd by interchenging a plate adjecent t¢ the driven roller.
The substanve drops into & woolen drawer after passing through the rollera.

The elsctrical rasistance of the substance between the rollers 1s meeaured
by an clmmeter with IC supply. The roediogsmey vary over a vide rawge, 1,500
oma 1o 15-16 megolms, corresponding to the molsturs content of the tested sub-
stance, A mltiple-step galvanomster shumt which is used makes it powsidle to
divide the rengs into & number of seotions. The readinge are made on a sus-
pended nesdle galvanometer (0-100 soale) which has a sensitivity of 0.2-0.k x 10-6
amperes per division. The noarmel voltage of 85-90 volts for the measuring
circult 1e supplied by a dry battery.

Finoromster VP-1

This instrukent la used for determining the Intemaitv: of flucrescent
rediation ariginating in & liquid medium owmtaining vitar' ' B; or B, when 1t is
exposed to light from a guariz lamp. The resulting fluoruscenc~ J- in functional
relationship to the ooncenitwration of the fluwesosnt substance.

The apparatus consiste of two solenium photocells, two vessels cor the
test and standard solutions, guart: light source, light filters, and & measuring
cirouit vith a zero-galvancmeter (mirror-type, sensitivity of one degree ==
0.65 x 10-9 amperes).

The fluorescence generated in the eolutiona by the light source is trana-
formed into electrical energy in the respective photocells. Adjustiments are
oade with a rheostat and a rheochord until the galvanometer shkovs a balance.
The setting of the rheochord is a measure of the fluorescent intensity and
ooncentratinn of the analyzed substance in the solution.

The use of & belancing circuit permits operstion without regulation of
the supply voltiage for the quartz lamp since changer in the supply voltage ave
reflected to an eqml extent in both photocalls. The high-voltage avto-
transformer coil has taps for operating the lighi sourse om 220, 127, or 110
volts.

The flucrameter can detect concentrations of vitamin B; and B, as small
as 0,03 gamma with en ecouracy of 0,04 percent.

50X1-HUM

~END -
Gt i gt

P
CONFIDENTIAL

-

l_ Sanitizéd éopy Approved for Release 2011/09/19 : CIA-RDP80-00809A000600270332-3



